EIS analysis is carried out to get more insight into electrochemical kinetics for all the thin film electrocatalysts. The data was recorded at an applied potential of 1.49 V vs. RHE considering the faradaic region of cyclic voltammogram to investigate charge transfer resistance at the so-called electrode-electrolyte double layer.
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Electrochemically active surface area (ECSA) [mF/cm 2 ]
Electrochemically active surface area (ECSA) was calculated using CV mode by calculating double layer capacitance employing the following the formula ECSA =
CDL
Cs
First of all, non-faradaic region (somewhere in between the oxygen and hydrogen region) in CV was identified by visual analysis of cyclic voltammetry data assuming that all the current in this potential range is due to the double layer charging. Under this potential range the CV was run at different scan rate (5 mVs -1 , 10 mVs -1 , 20 mVs -1 , 50 mVs -1 ). The charging current (Ic) is calculated by identifying a middle potential range which was 0.955 V vs. RHE and the current associated with this potential range was considered as capacitive current or charging current. A plot of scan rate versus capacitive current was constructed and slope of this calibration curve gave value of double layer capacitance per unit area which serves as the estimation of ECSA. 
S3
